Obtain φ with n bits precision (accuracy ~ 2π 2 -n ), where n is the number of ancilla qubits.
Experiment in 3-qubit NMR-system, Û 1-dim + 2 ancillary qubits (accuracy π/2) ( ) 
Following Kitaev (1996)
Repeat N times fl accuracy ~ N -1/2 n bits accuracy fl N~2 2n
Example: φ = 0.0110100101010000... 
Lower bound is 8/π 2 > 0.81
Göran Johansson, MC2, Chalmers
General phase
For general φ = 0. φ 1 φ 2... φ n -1 φ n + δ 2 n-1 , 0 ≤ δ <1 the success probability is P(δ)+P(1-δ), where (cmp. QFT) Lower bound is 8/π 2 > 0.81
The least significant bits contribute most to the error probability. The contribution decays exponentially. log(1/ε) repeated measurements of the log(1/ε) least significant bits increase the success probability to 1-ε, independently of n. The whole circuit if the natural two-qubit coupling is ZZ:
Repeated measurements
•Errors due to finite remainder δ and gate errors.
•Both can be fought by repeating each iteration.
•Heuristic for approximating the optimal number of repetitions. •Errors due to finite remainder δ and gate errors.
•Heuristic for approximating the optimal number of repetitions.
•10 digits with 95% probability for error level ∆=0.8 using ~70 repetitions per bit. Independent errors.
•Still sensitive to static or slowly fluctuating errors. •Arbitrary accuracy with one ancillary qubit and one measurement per bit is possible
•High accuracy also with low (realistic) gate fidelities, using repeated measurements
•Useful as benchmark Fight errors with repetitions Error probability ε<0.05
